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The use of a peptide of formula eye I o (-A-X-Y-B-C-E-) (I) or its 
ester or salt for the prophylaxis or treatment of cerebral infarction 
is new. In the formula, X and Y = alpha -aminoaeid residues having D-, 
L- or DL form; A = a D-acidic- alpha -amino acid residue: B = a D- or 
L- neutral alpha -amino acid residue selected from pheny Iglycine, 
phenylalanine, 1-naphthy I alanine, 2-naphthy I alanine. 2-thieny lalanine. 
2-th ieny Iglycine, 3-th ieny Iglycine, proline, 4-hydroxyprol ine, 
azetidine-2-carboxyl ic acid, piper idine-2-carboxy I ic acid. 
1-aminocyclopropane-1-carboxyl ic acid. 1-aminocyclobutane-l-carboxyl Ic 
acid. 1-arainocyclopentane-l-carboxyl ic acid. 
1-aminocyclohexane-1-carboxylic acid or 

1-aminocycloheptane-1-carboxyl ic acid residue which is optionally 
substituted by 1-6C alkyi; C = an L- alpha -amino acid residue: and E = 
a D- alpha -amino acid residue having an aromatic ring group. 

USE - Cpd (I) has anti-endothel in activity and is used to treat 
and/or prevent cerebral ischaemia. 
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^i^^':???;!/;}?-;!/. N^- K> K— ;l/-3-^;^;^;l/4^- 
;K {-rvK-;l/-3-><;l/7-b^;W tf^-^i^v* 
. Cue 7;l/3^v':^;l/;p:^;l^ (eiJx.tf;?< 

X C3-8 s/^^nT;l/4^;l/:i-4^^*^^3}? 

N^-(2- {^y\^—)V'3--(M 

x-;i/if;i/^^:/. N5.^>'>?;l/i^;i/^^>'. N5.:7x 
N5-(2- {-r>F-;l/-3--r;W x 
7X/^'74^>'^ /3-;<^;l/xX'r 
;K rx/^^^vK jS-S/^nyotf/l/xx-r;!/. TX 

i8-'^>>^;l/xX7^;l/. TX/^^^^vK 
:7x:^^;i/xX'r;K TX/^^^>K i3-N*-:7xx;i/ 
e^^>?>'7^F> TX/^-^^^VK ^-N^-(2-;?<^;l/ 
:7xX;l/)lf^^->*>7^ F. rx/^^^^vm jJ-N*- 
(3-;^^;V>^xx;l/)t!^^>^>'Z^ F. TX/^-^^^V 
^ /3-N^-(4-p<^;l/:7xX;l/)tf^^>^>T^ F. T 
X/1^4^>ffi j8-N^-(2-7« h4^v^"7xx;l/)e^^s;^ 
>T^Y. 7X/^^4^>K iS-N^-(3-^ F^v^^'xx 
;l/)lf^^>^^r^ F. 7'X>'^^^;yK /3-N^-(4->« 
F^i/:7xx;l/)fc!^^i;>'7'^ F. TX/^-^^^VK jS 
-N^-(2-^^np:7xx;l/)e^^>^>'r^ F. ZX^^^ 

/S-N^-O-^nDyxx;!/)^^^-:/^^^ 
F. TX>'^^^>K /3-N^-(4-i^nD>^xx;l/)Vf^ 
^v?>'7'^F^ ZX/^-^^^K /?-N^-(4-xFn:7x 
x;l/)e--?v>^>'T^ F. TX/^v4^VK /j-N^-(4- 



20 



40 
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i5-N^-(3-FU:7;l/:tnj;»<^;l/'7xx;l/) e^^v^VT 
7X/^^^>'K j3-N<-(2.3->^><^;l/:7xX 
;l/)tf^^i^>T^F\ 7'X/^54^>g?/3-N<-(2-tfU 
$^;l/)tr^^>^>T^ F> TX/^-^^^^K /3-N^-(2- 

;l/xX7";l/> y;!/^^^^^ y-v'^a>/'Dif;l/xXT' 

'J^;l/t5r^yK y ---«c:/s^;l/xX"r;l/. ^^l/^'^vS 
y -:7x:^^;^XX7^;l/^*^^^f ^nSo 
[0 0 1 4] ^ CiD frc:tet^T. XXti:YTa^nSa- 

T-^x^/. >^nUV^ n^^/VRtf FU:/'F:7t> 

[0 0 15] XtLTfi. »SL<ii:^^cO^ 
[ft5] 

G 
I 

CO 

I 

Cflt 
-NHCflCO- 

[<b6] 



(SJftJ. Xi&tfX2{i:^n^n7ic^lS^. Ci-6 
C<k7] 



X » R X 2 ^ A^)^^ L T^^J^fig U T J: V > C ^ 
•To ) T^^nss^^-To X»XtiX2T*^^nSC 
1.6 T;l/4^;bSi: LTCi. x^;l/, n- 

yalf;l/. lso-yae;K n-:r^;K iso-^ 

s o - T'n tf C 1.3 b < . ^t^ 



«f Bfl¥ 1 0-7 2 3 6 3 
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[0 0 16] X' tx^ tff^f^^i.xm^B&'r^m'^. 

[ft 8] 




N. S^tD-^-rDj^^i^ 1 ^V^USfflSS-g'A.Tl/^T^ 
J;V^4 5S:V^b7M^ (iSfnJK^S. 5?#3K]K^S> fS^O 

1 -i/^^n^^-r^;!/. 2 -:^^n'^>"r-;K 3 
2-:f:7f-;l/. 2-Xti9-Zvhy;k i 

2-. 3~, 4-Xit9-y:L^>hV;W 1 2 
4-. 5-Xti:6-TXU^;l'^0]^^IS6:e:l/^b 

Xli:3-^X-;K 2-X(i:3-:7U;K 2-Xfi3- 
enU;K 2-. 4 -Xfi: 5 -^t^^-y-^S^-^K 2-> 4 

;K 2-. 4-Xti5-^^^V^U;l/. 3-. 

5— rV:t^"9*yU;K 3-. 4-Xti:5--ry^TV^ 

3-XJi:5- (1 .2.4-:t^'9-i^TyU;W . 
1,3.4 -;^-^-9->^r ;K 3 -Xti 5 - (1.2,4 

-^7>^7v^»J;W . 1 .2.5-^Tv^Tyu;K 1. 
2.3-hUTyU;l/. 1 . 2 . 4-hUTl/U;K IH 

;S:V^L4{@#ty5*Sa. mtf2-. 3-Xt±4-tr 

N-:«-+->K-2-. 3 -Xti 4 - tf U 
2-. 4-Xti:5-t?U^i/*:=:;K N-;^-^v'F-2 
4-Xii5-fcf U ^->*.::^;K U 

1 , 4 -:t^-9->^::^;K 1 . 4 -^T>^:::;K 1. 
3_;^3rc^-;V^ hUTi^::i;K :t4^V 

N-;^-4^>'K-3-X(±4-lf y ^^>^-;l/^OJK^ 

/'c^-rPJS?*l*v>b4ffl'&ty6M«». «?iJ^tf-^> 

hvV^P [1.5-b] hUT^D [4. 



1 .8— ^:7^Ui^*-;K yU-zW y-rUv^'^ 

10 3mm&'^Mm<Dmmm'^&s9i\tc»mmmm^. m 

[0 0 18] ±mhrch(D<DrpTty. GlftjS. 



30 



[ft 9] 



Cfti 0] 



-O^ - -o-p - 

-o-p - -o-p . 

CI NO, 



OCBaCS* 



[{b 1 1 ] 



[0019]^ m fc^ot/^T. A-es^nsD-^tt- 
(omtiimtvrit. d-^;1/^»s>'K. d-tx-'^^^^;;^ 

(5-7" h^yU;l')T^-i'. D-2-T5y-4-(5--r 
50 D-TT.^^'y^^m. D-i'X-r'fVHAWSUt^ 




(8) 
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^ [1] (C^ol/^T. BTa^n§*1£-o-T^yK^S 
-fi/V. y/bn-Tv/V, t e r t-n^i/V, y-;^^;l/ 

/l/r^xv. 2-^x-;]/^;^iJ-». S-^xx;!/^!;^/ io 
1 v'^ayn/^>- 1 l-T^ 

2-v'^n^>'^;l/yU>'>'. 2 -v'i^n-^4^i/;l/^U 

v^o ft'-C'^x Ci-6 T;i/^;^S. C5-7 ->^nT;l/^;l^ 
C7-11 r^;l/^;l/S. Ce-io 7U— Ci-e T 

OfettD-n^i/V. D-7'n-rva><-», D-ter 

D-2-'^xx;l/7'^xv, D-2-^xx;l/^y 
D-a-^xx/l/^U^^Vx D-2-->^P^>^^7l/ii^ 
Ui/V^b^cfcDW^bV^ B^bTti> D-2-^x-;l/ 

n->^Dlf;K t e r t TSSI^nT 

><^;l/-t e r t-a-Ti^V. N-^^;l/- y -;?<^;l/n>< 

:7xx;l/T^x>. 1 -•:^>'^;l/r^x>, 2-^37 
^/l/T^xy, 2-^xx;l/T^x>, 2-^xx;l/^U 
i/>^. S-^xx/l/^Uv'V. ypU>. 4-t:FP4^>^ 40 
:/nU>. T^f^i^>-2.:t»;l/#>K^ e^Ui^>-2- 
:??3;U4<>'K. 1 -T^/v^^pyp>'^>- 1 

1 -;?j;l/2K>K;&r; 1 -T^y >'^P^:^^5f 1 - 
ti ;l/^J^ ^^Tb^ 6 ^ ^ ^ Stf D -Xti L -4^14- a - 

[0 0 2 0] S [I] tC:fel/^T. CTS^n^L-a-T 
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L-T-^x>, L-/^U>> L-y;W^y>. L-P 
L--<VP-t'S/:x. L- t e r t -P-1'>'>> L- 

L-^/l/^^V^. L-TX/^-^^^V. L 

ipxv. L-$^a-». L-ypu>^. am-ifiic»je> 

L-y;i/P-t'^^>. L-huyh>^r^^*W*H/^o 
C^LTttL-P-rs/vSSA^Sfeiff^Ll/^ cn&o 
L-a-7^y^Oa-7^/SCi:Ci.6 T;\y^jVm Cm^ 
x^;l/. n->^Pe;l/. t e r t->^^;l/^) 

LT«. L-N-^^^l/P^v'V. L-N-^^/l/y 

;l/ n ^ S/ V. L - N ( a ) - ;^ h U y h "7 r >'^*^^tf 

C002 n s ci] tc^ov^T. ETm^ti^^mmm 

D-5-^^;l/hU7'b'7r>'. D-37xx;l/r-^x 
D-^PS/>> D- 1 -:^:7^;l/7'5x:/, D-2-:f 
y^?VT'y:=^>. D-3--^:/V/^xx;l/T^x>, D- 
4-lf:7xX;l/7''^xy, D-^>i$rj?«^;l/:7xx;l/T'^ 
x>^:6^WBn> D-hUyh:7r>. D-5-^^;l/ 

n-ype;K t e r t T*S^^nT 

(OT^yStiCue T;l/4^;l/ x^;K 
n-yptf;l/> t e r t . C3-8 ->^pT;V 

(0y^tf>':^p^>^;K ->^u^^i/)im:) . c 

6-12 TU-^l/ (m{f:7xx;l/, 4-^^;l/:7xx;l/ 
II) . C7-15 T^;!/^^;!/ (fl^J^tf-^>>^;i/> :7x:^^;i/ 

Ci-s T;^:?by><7W (ey^tf4-H;i/^;K T-fe^^K :f 

Ptf;^x;l/^) , C4.9 (»^L<tiC5-7 

;l/4<x;K i/^P^4^-9->*;l/#x;l/lf) . C7-15 TU 

(01l^tf-^>y-r;K 4-p<^;l'-^W-r;l/^) . C 
8-16 T'^;\y^JVTi^?\y (»$b<tiC6-i2 Ty-;b-C 

2-4 T;i/:jby (^J^(J:7xx;i/T-i:^;K 2-:7x 

x;VyPtf:tx;K 3 -:7xx;l/yD bf;tx;K v^:7x 

>';^STM^^nTC'^Tt^V\ CCO<fc^^a-T^y 
D-N-;?i^;l/:7xx;l/T^x>', D-N-p^^;U^p v' 




(9) 
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[00 2 2] ^ CI] -es^^n^^y^Kxti^oiS 

1 -T^y v'^n^:*^"9*>- 1 1 -7 

D- t e r t-n><->>'. D- y -><^;l/n-f'>^>. D-:7 
r:;l/^U>'>^x D-2-i/^n^:/^;l/^^Ui^:^. D-:7 20 
D - 2 -77 U D- 3 - >^ U ;1^<^U 

^ L - a T ^ y KSS:^^ s ^ ^ ^ stf 
y^jX/T'y^^y. D-2--^:7^;i/T^— v> d-^W 

^xn^l/T^xy, D-4-lfX:7xr:;l/T^— >'atfD 
--^ > y :7 X - ;l/ T X ^ e> ^ 

L- Cp-4-(2-^h4^i^:7xX;l/)l:f 
^'y^JZ/T^Y'] TTs/^'y^-ym. L-N (5)-'7x-;l/ 

;W T-tr^;l/):t;l/-^>. L- (4 

•/ny^, L- (NS-^^^i/;!/) ^;l/^^>XtiL- (N 40 
(5)- [-i':xK-;l/-3->r;W 

>>^;l/-feU>^S; B;b^D-u^>^>. D-y-y^;l/n 
D - 2 -^x-;l/4f U ^'Xti D - 3 -^xx;l/^ 

fetO€>»*L0V X^^MiyhT/r^'. L- (j3-4-:7 
xx;!/^-^^^^^^^ K) 77./^^^>K. L- [)5-4 
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^ym. L-N(<5)-:7xx;l/T-lr^;l/^;l/X^>. L- 

L- (4-^VS^;l/:t^-» :/aU>. L- (N5-^>$^ 
;W y;l/^$?^vX{iL- (N(5)- C-Y > K-;l/- 3 ->r 

B*^D-2-^xx;l/ifUi/>^ : CA^L-o-T^/X 
L-:7xx;l/T^x>'Xti:L-hU:/b7r>SS : BlI/ 

C0 0 2 3] ^ [I] •es^nsstt^*'9--^:/^K3i 
{i^cDxXT';l/eL<{i^cDigi:bT{i^ 
Cyclo C-D-Asp-Asp (Rl) -Asp-D-Thg(2) -Leu-D-Trp-] 

C^tfi, Asp(Rl)(i7;^/^^4^^>'eii5-4-:7xx;l/fc? 
F^a«:. Thg(2)t± 2 -^xx;l/<5^U 

[I) T*a*n«{l:^^OxX"r;Vi:LTli. a-T^ 

;l/4^;l/xx7^;l/l?*^fflv^^n^o J; j5:7;1/^^;1/S 
i:LT(±. e!I^Cf;?<^;l/> x^;K n-yntf;W i s 
o~-ypif;K n-:/^;K i s o-:/^;i/> t e r t 
-:/^;K n-^V^;K n — v';l/^0 C i-e 7;l/ 

CO 0 2 4] 2ts:|fi|0^TfflV^6nS3H«^4^-9•^y^H 
m (ie [I] TS^n^ft-a*) iiEP-A-528 
3 1 2 ito^XS^m^^- 9 6 8 9^i:^ffi§2K<^)7?}£tCcfc 

fflCC0i;^ftlO7?}il£:iAe^tf J:<> ffJAtf. M. Bodansky 
Stf M. A. Ondetti F v'V-fei^X (Peptide 

Synthesis)> -O'^— t^^X>'X. x^ — 3 — 1>> 196 
6^ ; F. M. Finn Stf K. Hofmann Ir. 1f :^a"r-r>' 
X(The Proteins). ^2#. H. Nenrath. R.L. Hill U 
Tti'f^y^ -0^7. Xa-3-^. 1976 

(tt) 1985^ ; ^mtm. mwMw-ms. ^itmm^m 

ffiK B*^ft¥^i^. m^fk^lplA 1977^ 
ite^. )^^^l:¥*S^^i^2. B^Mtm^m. -MMitm 
mK 1987^ ; J. M. Stewart Rt/ J. D. Young V 
U y F yjL^X ^y^F i^V-bv^X (Solid Phase Pe 
ptide Synthesis) > IfTX ;tf>/^X— . ^ ij 

y-f. i984^ii(ci5e^nrc:??ffi. tct,^i,£TiPYm. 

xx-r^l/ii. ^7»y F'7-FK^K^fflv^^:^i£. 
x;l/^^^V^-;l/ji. ffiftSTcffi. DCC/HONBS. BOPK 

[0 0 2 5] *^0^Tfflv^e>n^^^^^^-9-<y^F 

(I] ti. ^cD-<y^F«S^Ott3t<7)ffiMT*25J^n^ 
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i: (iip T ^ y g*<0 cos b < CiSltfk « nfc T ^ y 

[0 0 2 6] II3|5^cDT^yao««Si:LT(i:s m^^£ 
^l^iy?l:t^iytfJl:^=^jV. t e r t 

t e r t ^;l/:t+>'^;l/2i<— -YV^^ 

;K 2-^nD^>'S^;l/:t^s^:^7;l/'1<^>'K T 

y^V^l. 2-r:hn37x:^;l/X;l/7x— 30 

;K i^•7x-;l/2^x>'-ry^:t 9-:7;l/:tU— ;l/ 
y ^^l/^ 4^ ;l/.i<-;i/^7b^^tf e» n S o ;^ v'^V 

x^;K :?'ntf;k t e r t S^^a 

2-T^^-^^^^;i/^OT;l/4^;l/g). ^>>^;K 

->:??3;l/4^::i;l/e F^v?F> t e r t -y''^?V:^^iy±i?V 
;J<-;l/t:K^v^F. F U^;^ F^>^ Fi?;b^We>n 40 

So 

CO 0 2 7] ^U>c07j<^ttti. W);^(fxX'r;MI:X{i 




0-72363 
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2. 6->^i^np^>i/;K 2-xFci^>>^ 
2-':/n^^Vi^;l/:t4^^:<j;^5}?x;K t e r t 

F;l/x>x;l/:^x;l/, 4-;»« F*->-2 . 3 . 6-h U 
;l/^>-lf>X;l/4->x;K 2 . 4 -v^x F xx;K ^> 
>^;l/:*-4^i^y^;k t e r t F^^v^^ t e r 

tLXift. 2 . 4 , 6-FU^^;i/'^v-{fyx 

;l/4-vx;l/, 2^4 ,6-Fy F4^>"^V'lf>'X;b4->x 

4 - y F^v'- 2 . 3 . 6 - h »; y ^;l/-^>'-tf >'X;l/4-> 
x;K 2.2,2-hU^Dnxh^>^:^;;l/4<x;K >^:7 
xx;l/.i-xX:7-<y^:t><;l/^:^>^^tfe)nS*^ i2^-ru€> 

CO 0 2 8] Jg3|^co:^?;l/4<^i^;l/»i7)g14fb$nfcfeo 

x/l/ ;l/ (Wl^tf. ^>^^^nn77x/— ;K 

2 . 4 , 5-F U yan^^xy— ;K 2.4->^xha:7x 
>^7'y;>^^;l^T;l/:3-;K /^^xhn:7xy— 
N- 1 Fn4^i/- 5 -y /l/^?;!/:^^^- 2 . 3 
>^-r^F. N-t: Fn^v'Xi^v'^ F. N-y^Va^zyy 
iJ^yb-C^F. N-t:Fn^i/^>'XFUTy-;l') 

xx-r;i/] ^*^^tfe>n§o is^or^yscoSttft 
*^55i&nTi/^sfeco*>&si[S«?^n'5So 0y^(J^7j< 

Xti^7j<cDv;y^;l/^>;l/AT^ F. >^><^;1/X;1/4-h+>' 
F^ yna4-N;l/A. >?:^-4^'9->'. v^^dd^ 

7^F5eFD:7^V. T-feFxFU;K BtKx^ 
N-^^;l/enU FvfeSV^ti:^^?)^^)^^^^^^-^ 

ffiffl ^ n -5 s ci i: ?b^»] IP) nr 1/ > s fiia *^ & jsitss?^ 
n. ii^j^-2 ox:^i/^L3 ot:o«5a*^e>3®S[5i©^^ 

nSo 53^^rt^{tSJSti:^y^FcoffScco{5iMT*^JP<0 

ft urco-^ N 7K«T ^ y fkco^^ a-r^j «a«^^ 

^So feSl/Hi«a^n/c:-<y^FcOCpSfflT^yK<7) 

iffig^»?TT*tTJ& o -5 ^ b 0 ^it-^ ^> S o 
CO 0 2 9] «a»c7)a«j5l>3}£i: LTti. e^JACSPdS 



(11) 



iRfBflTl 0-7 2 36 3 
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SfeBlTC-^. »^7-y{b*<^, ^t^'^X;!/*^ Lys(Mtr) : N(£)-(4-^h*S/-2.3,6-h 

>'^-T*:^b'J'fi*tCiSjl7t^t^lfP.nSo ±12 On»(COPh) : N iS)-^>V-< JV:t}l'-f-> 

SfiaSfCj:5ffli(SSJS«. -iSfC-Z 0"C*</^b4 Ot Orn(C0CH2Ph) : N (5)-7x::i;I/T-fe^;l/:i-;l/-f' 

-73,y_;l,^ ^;j-7'-y_;K ;/-Sr^^U>/-;K y^^^' Orn (C0CH2 CHz Ph) : N (<$)-( 3 -^x-Zl/T/nlf^X 

;K 1.2 -x^f J: -5 ft*^* >«ESiJ<0 io OmCCOCHz -Ind) : N ( 5 )- ({'T > K-^V- 3 ->l';l/}T 

SSi: L/TfflV'P>n5 2 , ha7x^;l/S{±^Ji- His : HX^i^^' 

7x/-;l'J!iatc<J:»?^£^n> hyyh7T>®'r'> His(Boii) : N(n)-'^>s;;l/:i-^->;<^;l/t;^ 

z-3Lj)iy'j=f-t-)W 1 .4--:r^>i^'^:ir-fimoy^ His(Bzi) : Nir)-^>i^)i'\:.7.f-i^> 

iE-f<Dmmmicj^^^ummic. ^T^mt-rhv:? Asp : T;^/<54Ji'gE 

A, ^&7':/*-7'^K:*Sr/V*yJaak:<}:oTfel»56 AsnCCHzPh) : N^-'^i^S^^l'TX/^-?:^^^ 

SnSo ;iOJ:atCUTKj§^nfc^«'N^-9-'^:^^F AsnCC&CHzPh) : N^-^x^^^^/l-TX/^^^iV 

[I] {±Sfr4?7^, -<zf^ h'o-^mmm^m. ashcchj ch2 -ind) : n < - ( 2 -{>r > k-;!/- 3 --r 

@t!ti^S]tO:^aicJ:tJ±IB«^S^s mmxummmt Asn(CH2CHMePh) : N«-({2-7xr:;W:^otf;l/)TX 

«jij*tiffflPK. :/'ae^:/||, ^^x^ig, jgsis. Asp(R2) : rx/<^4^>ll jS-4-:7xx;i/e 









Asp(R3) : 


i5 


-^r^FUV 7 


CO 0 3 0] *B^ai 
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ll^PS^-eS^-r I U P A C - I U B Commiss 




Asp(R4) : TX/^'^^^K 


P 


- 1 




ion on Biochemical Nomenclature tC<fc^SS-^fe^V^ii 
















Asp(R5) : TX/^-^^^^^K 


0 


- 1 


















Gly : 






Asp(R6) : TX.'^^:*^^^ 




-4 




Sar ' 














Ala 






Asp(R7) : 


& 


-4 


- 


Val 














Nva 






Asp(R8) : TX/^-^^^^K 


P 


-4 




He 




40 










alle 






Asp(R9) : rx>'^'^^>SE 




-4 


- 


Nle 














Leu 






Asp(RlO) : TT./^'y^ym 


P 


-4 


- (2->< F 


N-MeLeu 














tLeu 


. t 8 r t -u^iyZ/ 




Asp(Rn) : ZX/^^^^VK 


P 


-4 


- (4->«F 


yMeLeu 














Met . 






Asp(Rl2) : TX^^^4^>K 


P 


-4 


- (2-xF 


Arg 






^iyyx.^M tf-^^v^^ y^F 








ArgCTos) 






Asp(Rl3) : TX/^-^^^^K 


P 


-4 


- (2-:7;l/ 






50 


^o:7xr.;l/) If^'^i;?^ T^F 









(12) 



l^mW- 1 0-7 23 63 





21 








22 


Asp(R14) 


TX/^^^^VK /3-4- (4-7/1/ 




Acpr 




. 1 -<A V D y D/^-^- 1 -77/1/ 












Asp(R15) 






Acbu 




. 1 -y ^ x ✓ y U y 5* 1 -aJ/I/-*J> 














Asp(R16) 


TX/^^4^:/K 13-4- (2-bru 




Acpe 




• 1 I ^ J /7 T~i ■^'^ J Jti ^ J 1 -/illy 














Glu 






Achx 




" 1 3 y y» n^vi+l* '•y 1 "+111^ 


Gln(CH2Ph) 












Gln(CH2CH2Ph) 






Achp 




: 1 1 


Gln(CH2CH2-Ind) 


N5 - ( 2 V 3 ->f 


10 














Tic 




: -r h^b Fn^i'V^^y U>-2-:^ 


Glu(R3) 












K 






Cpg 






Glu(R4) 


^^;1/^?^>'K y-i-r^y><>^^ 


















Glu(R5) 






AcOEt 




: B^Kx^;l/ 








Boc 




: t e r t 


Cys 






Bzl 






Cta 






BrZ 




: 2-::/n^^>'y;l/;i-4^i/:^;l/4<— 


Ser 




20 


;l/ 






Ser(Bzl) 






CIZ 




: 2-iJ^an^>^^;l/:t:^^S/:^;l/4<— 


Thr 






;l/ 






Thr(Bzl) 






Tos 






Pro 






For 




: 


Tpr 






OBzl 






Hyp 


4-li FP4^i>'yoU>' 




OPac 




: :7x-:^S/;l/xX'r;l/ 


Hyp(Bzl) 


: 4-^VS^;1/:^4^S^:/dU V 




ONE 




: HONfixXx;!/ 


Azc 






TFA 






Pip 


. tf-^3U>^ (e^Uv^^-2-:^ 




TEA 




: hiJx^;l/7^> 






30 


IBCF 




: -<v:r^;l/^^a^4■^;l';?<— F 


Phe 






DMF 




: N.N-i/V^/l/s^/l/AT^ F 


N-MePhe 


N - ;^ ^;l/:7 X — /l/T :^ 




DCC 






Tyr 






^^F 






Trp 


: FyyF-7r>' 




DCU 






mTrp 






ONB 




: N-ii Fn4=^:>'-5-y;l/5p;l/*>' 


N-MeTrp 


: N(a)-><^;l/FUyF:7r> 




-2.3->^;?7;l/;l<^>'-r^F 


Trp (Me) 


. N^-;>«^/l/Fy yF:7r> 




HOBt 




: l-bFn+i/^^^y'FUT'v/-;!/ 


Trp (For) 






DCM 






Trp (Ac) 






THF 




: T^F^li Fo:7^;y 


Phg 


:7x-;i/^u v'> 
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[0 0 3 1] *i«0^tc*5v^T^fla^n^tn:ai>F-feu> 


Nal(l) 








Nal(2) 


2--^:7^;l/T'^:::i>' 






Thi 


2-^air.;l/T^— > 






1] 




Thg(2) 


2-^x-;l/i^U-»' 










Thg(3) 
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ETA 


Pmc. Natl. Acad. Sci. USA. 88. 7443-7446(1991) 


PD142893 

Ac-IHDip-Leu-ABp-Ile-Ile-Ini. 2Hb 


KTA/BTB 


J. led. Qttm,, 35, 3301-3303(1992) 


PD145065 

Ac-I^-Bhg-Lwi-ABp-Ile-Ile-Trp. 2Ma 


KTA/BTB 


Ned. Chea. res., 3« 154-162(1993) 


IRt-1038 


BTB 


PEES Utt.. 311, 12-16(1992) 


BQ-123 

cy<!i(D-7rp-D-Aap-Pro-D-?al-Leu) 


ETA 


J. led. Chen.. 35. 2139-2142(1992) 


Khl63 

cyeCD-Sal-L-Pro-D-Val-L-Leu-l^-Tro) 


ETA 


Life Sci. » bO, 247-209\1992y 


BQ'485 

perhydroa«cjun-l-yl-L-leocyl-D-trypt0phBnyl-D- 
tryptophan 


KTA 


Biochea. Biophys. lea. CDaniui.. 195. 969-975(1993) 


^ IV IP /«_fA rn.\.h^i«»Alf 


ETB 


Proc. Natl. Acad. Set USA. 91. 4892-4886(1994) 


FR 1303 17 

«)-2- f (S)-2-< CI- Ihexahydro-lH-aaeplnylJ 
curfaonyD-anlno-Mtliyl-peiiteBoyl) ) -aiinD-3-(3 Cl- 
ue thyl -111- indolyl))proploiwla«iiio-3-{2-pyri<lyl) 
propionic acid 


ETA 


J. Ptwmcol. Exp. Thar., 264. 1040-1046(1993) 


BES-7011 

cyc(Cly-Aiii-Trp-Bia-Gly-Thr-AU-Pro-tep)-Trp-Plie- 
Asn-Tyr-Tyr-Trp 


ETB 


J. Antifaiotica. . 47. 26^275(1994) 


PD1S1242 

(»- C(he3whydro-l-azeplnyl>c8rtianyl] )-L-Lett(l-Jlc) 
D-Trp-D-Tyr 


ETA 


Br. J. Pbanncol.. 111. 4-6(1994) 



(«l-2) 









IRL2S0O 

»-(3,5-dlaethylbenK)yl)-M-Bethyl-(D)T((4-pheiiyl)- 
pheayl] mlany 1-L-tryptophan 


STB 


L Cardiovaa. PtiarMOol. 26. 8393-^96(1995) 


IBL2669 

K-(3.5-di«etbylbena>yl)-ll-iethyl-CD)-(4-(3- 
t hieny n-phenyD-a Unyl-L-tryptophan 


ETB 


4th International Conference on Bndothellns(ET-IV) 

C199S. 4, London) 
Trends. Pharaacol. Sci.. 16. 217-2220995) 


I8L2796 

E-(3. 5-di»etliylbenwl)-ii-«ethyl-a))- C4-(5- 
isaxaaolyl)-pheny]]-8liinyl-L-tryptC!phaii 


ETO 


4th International Conference on Endothelin8(ET-IT) 

(1995. 4. London) 
Trenda. Pbaraacol. Sci.. 16. 217-222(1995) 


fS809A 

2-acetaaido-3-((l. 4, 4a. 5, 6. 6a. 7. 12, 12a. 12t^- 
decahydro-^. 8. 12a. 12b-tetra-hydroxy-a-aethyl- 
1* 7« 12-trMgohan8Ca3anthracen-6a-yl)-tfaio)pro- 
plonic acid 


ETA 


J. Aotiblotica. 45. 1029-1040(1992) 


50-235 

27-0-caffeayl avricerone 


ETA 


PEBS Lett., 305. 41-44(1992) 


97-139 

27-0-3- (2-C3-carbaxy-acry loyl8Ilino>-5-hydroxr- 
pheRylD-acryloylog(y ■yrioerone, sodiw salt 


ETA 


J. Pham^col. Exp. Ther.. 268. 1122-1128(1994) 



50 



(14) 



^mW- 1 0-7 2 3 6 3 



25 



26 



AstexTic acid 



ETA 



J. Antibiotics.. 4& 1684-1685(1992) 



OCfl. 



pit 





Ri 


Bs 


Kj 


R4 


1 


ODQH 


OH 


COOCIIs 


Ofl 




OOOCHj 


OCH> 


COOCB. 


OCHi 


3 


GOOH 


CR 


cool 


Ofl 


4 


CONBNHf 


<ffl 


COOCHs 


OD 



Ro46-2005 

4-tert-butyl-»l-C6-(2-hydn«yethox»>-5-(3-«elhcay- 
phenDiy)-^-pyri.«idinrl)' 



ETA/ETB 



N»tur«y 3(5. 759-761(1993) 



Bo8eDtan(Ko47-0203) 
4-tert-butf 1-Jf- rfl-(2-hydnHiyethoQir)-5-(2-«etlioxsr- 
Fhen(xiy)-2, 2' -blwrl»ldin-4-Fl)-bflf»Bn» 
sulphqwide ; 



HA/ETB 



Cireulatlon.. 88. 1-316(1993) 



Bo46-8443 

4-tcrt-butyl-K-C(5>-6-(2. 3-dihydro3iypropojy)-5- 
(2-Bethoxypt)enoxy)-2-(4-aethox7pbenyl)*pyriiiidlii<- 
4-yl) -benzene wlphonaaide 



STB 



J. CardlofaBc Phanacol, 26(Smyple. 3) 3262-S264 

(1995) 



Sft-20967D 

(i)-ClS. 2B. 3S)-3-(2-carbcwr-«tboxy-4-iethQty- 
phenyD-l-0, 4-flethyleiifi dloxyphenyl)-5-(prop-l- 
yloxy)lndane-2-carbc«ylic acid 



ETA/ETB 



J. Hfid. Cbcm,, 37. 1553-1557(1994) 



»l-4) 









S&-217242 

(f )-(lS. 28, 3S)-a-(2-(2-hydrojiyeth-l-ylcMw)-4- 
aethoxypbenyl)-l*(3, 4-»ethylfinadloxyphenyl)-5- 
(prop-l-yl<»y)indan-2-carhcanrlic acid 


m/ETB 


J. CardiVBS. Pharaacol.. 26. 8404-5407(1 9B5) 


BlS-182874 

S-(diMtliylaaiiio)-»-(3, 4-di«tliyl-5-iTO»izolyl)- 
1-napbthalene sulphonaiide 


ETA 


J. Med. €hei.. 37. 329-331(1994) 


CGS-27830 

1. 4-filhydro-S-iiethaiEycarhanyl-2. 6-^iBothyl-4-(3- 
nitrophemrD-a-pyridlne-carhiaylic AcJd 


ETA/BTB 


Bioore. led. Chea. Utt.. 3. 2099-2104(1993) 


PM55080 

2-beiiio(l, 3)diaw>l-5-yl-3-bei«yl--4-(4-i»thoxy- 
phenyl >-4-tuEobut-2-eii08te 


CTA 


J. Med. Ctiei.. 38. 1259-1263(1995) 


PD156707 

2-faenzo(l. 3)dloxol-5-yl-4-(4-«Btlioiypbeiiyl)-4- 
iao-3-(a. 4. 5-tri«ethojiyheiwyl)-but-2-eiiaBtB 


m 


J. Pharaacol. Exp. Ther. . 273. 1410-1417(1995) 


FU55719 

2-(l. 3-bena>dioiol-5-yl)-4-(4-«ethoxyphenyl)-4- 
oxo-3[(3-propoxyphenyl)«ethylJ-2-butenolc acid 


fiTA 


J. Cardioras. Pharaaool.. 26. 8358-8361(1995) 


Pi)160672 

3-benxo(l. 3)diaxol-5-yl-(a 5-diBCthoxy-4- 

penti^loxyhenxyl)-Wiydroxy-5-(4-«etlioxyphenyl)- 

5H-furaa-2-aRe 


8TA/ETB 


J. Cardiovaa. Phanacol.. 26* 8358-5361(1995) 


PD160874 

4-cryclohexyl-i>ethyl-5-C2. 3-dihydro-bcn2o(l, 4) 
dioxiii-6-yl]-5-hydroxy-3-C7-iwthoBtyben2o(l, 3)- 
dioxol-5-yl)-Sl^furan-2-oiie 


STA/ETB 


J. Caidiovaa. PhanuooL, 26. 8358-5361(1995) 
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28 



<b^tt« 

L-749329 

C±)II-(4-l8oiifOBy3 benzene sulphoiiyl)-i-(4- 
ttrtcar-2-fl^rwl|iheno«y>-S.4-BCthyl«ne dloaqr- 
phenyl aoetiai^e ^— — 




Cur. lol. Clm., .1. 271-312(1995) 


L-7512B1 

(±)ll-CZ-(3, 4-«etliylenedioxyphcnyl)-3-(4-cari»o- 
«thoir-2-pnjp|lphenyl)--propMKvl)-4-(i8oprowrI) 
beniene sulghonaiiite . 


ETA 


4tli Intemational Coaference on EndottielinsCCT-ir) 

C199S. 4. London) 


L-764142 

(->l-Ci-i»pros7l beniene sulphonyl )-i -(4- 
c8rto*F-2-n-iinipylpheiK«y)-3.4-^thylcnc dloKir- 
phcnyl acfltaaide 


J»>A 


JFET2t5« 151B-15260995) 


Phospfaorsflidon 
B-pboeplKnyl L-Leu-L-Trp 




Eur. J. Ptmmurol.. 1S5. 103*10€(1990> 


II-2- (J-iMiphthyl )* thyl*i>hoBphonf l-L-Lcu-L-Trp 




J. Cnrdimi. Pharaacol. , 2fi. S€5-68a99&) 
IJSP 5330918 


009-28303 

(S>-2-dlKhenyl-4-yl-l-(lH-tetfazol-5-Tl>-etliyl- 
MinoKthyl ptwsphonlc acid . 




Bibehea. 6iopliy». Vm. Comiiin.. 204. 407*412(1994) 


CCS-26393 

dipbenyj C(S>-2-Hllphenyl-4-yl-l-(lB-tetnMl- 
5-yl)-cthylwl»o-«ftthyl) t^pbonate 




J. Qirdlms. Fhanafiol.. 26. S69-57ia9») 


S-ni62 

«-(2,3 dihydrcay propyl pho6phonyl)-(S)-Lai-(S)- 
ln>-OH. disodln salt 




J. Cardiovas. Pharaacol., 26. S61>S64(1995) 


Ml-6) 








Aapetginnaarasii nes 

H COOH 

OOOH " VHi 

ABpeTBilloaaiBsaine A(AI-A) 
C,.BtTV,Dt 

GOOH ■ 

ABpergiUoaaraasaiie BUH-B) 
CiHi ilffOi 


Km9 


Jap. J. PhamooL. 63. 187-193(1993) 



ETA : *XK«'J xAfiSW 
B t B : » > K* !l XB 
B C B : X X K-k 9 ytEHmHi 
E T : X y K* V y 

[0 0 3 2] ±fE t«l - 1] *V^L [SI -6] icm 

mPii£A CD T'«^n.S.{b-8%. BQ-123, BQ-153, R 
ES-701lt!POSS«'<y^K, eiJ^« [Dpr'-Asp'*] ET- 
K PDl 42893s PD145065s IRL-1038, BQ-485. BQ-788§ 

<o^*?^:/^F^) s ^f'^::^^ Klifb^ (ffiJ;^tfFRi3 so 



9317> PD151242. [^1-2] *V^L C«l-6] tC^ 
tf P>nfc{b##(^) tC^^S^nSo *^WtC^V>T{i. 




(16) 
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[0 0 3 3] fli5SSJ55*,f: bT*tt:Wfc{4> :WiSJ^I5« 
CO 0 3 4] *%^lCfeV^T{4tn;i> H-feU 

buy h:^^-:?— if. '^;a^-f— e^) , mssamm^m 

[0 0 3 5] ^SI^IC^SV-'T, SiJiiJcf'tfetJ-StixXVF 

•fe';>{tffl^*-rsfk^!fe<o^*S'j-&{±. ss. 0.0 



«fB8¥ 1 0-72363 

30 

feS^H4i^*feSV^«^'J^'J•b'J KS't.^i6e.nSo it 
m. ^J^{f 3 n ^ — U x^ > if U 3 

[0 0 3 6] maiSi-^moymmt^mmt ut«. i» 

-b/l/n-XSI, vxh-;K ;K 

vrrrJAS, ^^^>m, ti^-v>m. io-^-o. r 
e;i'S'j{i«6.fcx>"r u i^a— T^-o-ysnrsats 

hSCfcfe-e^So !SPi8-^ffl<Dj^J{±, ElgfcbTfflF 

g?nsxT;l/i^3 :x?fik v'o^y:;/^]. xU^->;l/i^J, 

ffli.^ens^si4#«?j^j. fi?!iAtf7j<*'&/u7?v>T*t,-'o 
jg, ttS'j. Sfitftii*. 

[0 0 3 7] SiX^ K-bU ^itffl^rW-rS^b^^^W 

mm. S#igK^lcJ;oTS^S*\ etJ^tf> fiSiA (6 
0 kg) O)l2SS30ia£O^BS?&3S»Ji: LTS^-TSil 

SPtS-^T?f±l Be3 0ft»/->L1 OOOmg, 
L<{4 1 0 O^l^L 1 0 0 Omg. ISaTfi 1 Bfi 1 * 
Iz-'LSOOing. 3^V^L300mg, J?^L<«±30 
*V^L2 0 Omg«r 1 B 1 |51X»2«:V>L4lHlC4J'ftT 

■r-51fr&{4. Bfi3«:V>L3 0 0mg, 
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<{i3 03S:V>L2 0 Omg^ 1 B 1 lHlX{i2^V»U4lHl 
[0 0 3 8] 

immm 

^mr^it^ 1 ©jam 

<k-&#Jl :->i'P CD-a-TX/Vl/^;l/-3- C (4 

-y^i—fVy^^^i^y-i-^fi^) ;W -L- 

;l/-L-o-7"X^Vl'^;l'-D-2- (2-^x 
—JV^ ^^)i/)\^—L—uy{i/A/—Ti—\'*)'fYy^M 
'J-)-h^)'^-L^ (cyclo CD-a— aspa^tyl-3- 
[ ( 4 — phenylpiperazin— 1 — yl) carbonyl] — L — a 
lanyl— L — a— aspartyl— D— 2— (2— thienyl) gl 
ycyl— L — leucyl— D — tryptophyl] disodium salt) 

ysm : ^m^'Siy^i-^x^^ 2 i^;i/-ytc^tt. 1 5 » 
fmmmmim.^mmtz> c i: c <fc o 

f^^Lfc (Nagisa 5. Iiia4:}fe«, 2 3#, 10 3- 

1 0 8H, 1 9 9 5^) o mm& oi&mmsnmmQ o 
5^»<oth2(Bi, nmnx^x^mi^y- (.mm 

yA),<l:^i (3mg/kg) (^f;l/-yB) «iSTS: 

5 ^mnmmmmmm 5 ^M^oflg««Sff'©x> K-t 

fco ^i^;l/-yra<5r>it«ttANOVA«l^ (— TCEB^- 

: 8 ^m^n±^mt^)\^--f k ( n = 1 

0) t?0%, ^/l/— yB (n= 1 0) -es 0%-pfet)> 

nfc (p<o.o 1) o mmmf¥(D3.yv^^}ymmi 

iYAi^7.i-^X^ (n = 6) T6 0.0±3.6pg/g w 

et tissue TfeofccDtc^L. 1 s^mnmmmmmm 

il5^K^X:»-^X5 (n = 7) T' 1 0 3 . 2 ± 6 . 3pg 
/g wet tissue TfeD. ittfit^«I*jS*±#*^M* 6 
nrc (p<0.0 1) o c:ne©ie*J:?)^KI^»i:*5 

[0 0 3 9] uamiz 
iSrwrs{t^ti2<DsaiiB 

{t-&1%i2 : 4- 1 -:r^;i/-N- C6- (2-tFa4^ 
i/xF^t^i^) -5- (2-^ F+->7xy4^-» -2. 
2' -etf'J S2^i^-4 — f-'W -'^>'-€>'X;l'4^V7' 
m No. i^;l/-yA 

1 29.13 ± 6.70 

2 37.50 ± 3.82 

3 44.93 ± 3.69 



(17) B»¥ 1 0-7 23 6 3 
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= F (4-tert-but5'l-N- (6-(2-hydroxyethoxy)-5-(2-me 
thoxyphenoxy)-2,2'-bipyrimidin-4-yl] -benzene sulp 
honamide) 

f^^bfc (Nagisa mmtmm. 2 3#. 10 3- 

1 0 8Hs 1 9 9 5^) o KS3 o^tmxfnmm^ o 

•fA) s (k^2 (3iiig/kg) (i^;i/-yB) ^MErt 
10 «#Ufco »««t8l*M«0*#^*itl!SLfc„ ^ifA^ 
-yH<Olt«ttANOVAtft)£ (— TcES^iJ-flf) 

J^m : SjiSit 8 ^ra^O^#^{± ^)\,-fk ( n = 1 

0) -^0%, :/B (n=i 1) T3 6%-efet), 

nfc ( p < 0 . 0 5 ) o CCDig* J; t) ^)iaSStct3V>T 

(k-&%i 2 *<^iB««Sfeo^#^*esf»-r s c t p.*- 

[0 0 4 0] gS]^{^J3 
20 gmi^«Sti:W-rsx:/F-fey >'ASt;BSg!tt:MtafP 

m^mt^it-am i o^as 

: 9®i$ai1± Wistar 5 >y F^2 y;b-7'lc5i^{tx 
T'fV Ohm^. fla^fs^'. 8#, 1-8H, 1 9 8 6^) 

tzo mm 3 o^tssit^Jit;^ u ^yyj£K$£Ls«8SL 
30 Emcimmim. ^mtLr^m^mM mm) Cif 

;l/-:/A) (n= 1 7) , {k-&#il (3mg/kg) 

-^B) (n = 1 6) ^mmm^^LTcc nmm.3 am 

^M-*»«ILfco «««« 2 . 3 . 5 - F U ^xx/l-r F 
^■/U "^A tg^i® (2.3.5 — triphenyltertrazolium 

hydrochloride) Pk&.LrcMmi^i}'^mmmmmm^m 
No. 3 ic:i3v>TK«a©aigi-^w*jt 

«:irti!?*^Sii)e)n/-c (p = 0.039) o 

23.76 ± 7.70 (p=0.606) 

24.78 ± 6.20 (p=0.063) 
33.08 ± 5.41 (p=0.039) 



(18) 



«fBB¥1 0-7 2 3 6 3 
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4 41.87 ± 3.11 

5 8.97 ± 1.90 

6 1.67 ± 0.64 

7 0.00 ± 0.00 

$fc. m^ii^commm^Mi^^fi^-^Pir^z 2.14 

±2.08%. ^^';l/-yBTl 3.8 4±2. 1 3%-efe 

= 0.07 1) o ctxcfc*?. it^iti^mmmmm^cn 

1. :^y-tr;l'StJ 

( 1 ) it^ 1 

(2) ^^b-X 

(3) «S)SB^B^r;l/u-X 

(4) Xt^TU 

(1) . (2) (3) Stf (4) (Dl/2^tiaU;rc 
fg. S)iaffr^o ctilc^KXD (4) «rAP:^T^<**^f 

2. SSPJ 

( 1 ) {t^vm 1 

(2) ^^h-X 

(3) ^ 

(4) mm^n'tfVa-y^ 

(5) 7.x7U>Kv^:?^i/'>A 

(1). (2). (3). (4) c02/3&t; (5) CO 

\/2^mmk. mmt-r^o ^kxo (4) &tf (5) 

3. as^^j 

( 1 ) it^m 1 

(2) ^yiy-j h 

(3) ^>'i^;l/T;l/n— ;l/ 

(1). (2). (3) «r^«2m rtc*^<i:9lc. a 

4. as^sij 

ffl^: WWT;l/ft'tC{b'&^^l ^5mg. 1 Omg. 2 
5mg. 5 OmgXti 1 0 Omg^^*r^^^^$EJt©?PJ 

Siii :® (5mg) 

ffc-a-ft 1 I 2 2 . 5 g «:ai*ffl7k 4 9 L tC}Sft?L. 
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31.62 ± 5.06 (p=0.06l) 
6,77 ± 1.96 (p=0.382) 
1.33 ± 0.88 (p=0.61l) 
0.00 ± 0,00 

[0 0 4 1] mmm 

1 Omg 
9 Omg 
7 Omg 
1 Omg 

1 j^y-fe;]/ 1 8 Omg 



1 Omg 
3 5mg 
1 5 Omg 
3 Omg 
5mg 

IS 2 3 Omg 

[0 0 4 2] 

1 Omg 
1 0 Omg 

2 Omg 
\Tl^Zf)\/ 13 Omg 

® ( 1 Omg) 

® t mmXCit^ 1 2 4 5 g St/aS^fflTk 4 9 L 
(D (2 5mg) 

©tlsi^mtcfk-gliSi 1 6 12.5 g&tfiill*ffl7i< 4 9 
® (5 Omg) 

®hmmc{t^ 1 1 9 O gStfStltfflTk 7 . 6 L 
© (1 0 Omg) 

®hmmn^t^ 1 3 6 1 gSr/iil*ra7j< 7.22 
[004 3] 

50 .S^7)^B5, M«StD^^BSih^tct>WfflT*$>^o 



